Infection of mice with mouse hepatitis virus (MHV) strain A59 results in acute encephalitis, hepatitis, and chronic demyelinating disease. T lymphocytes play an important role in MHV infection, and costimulatory signals are an important component of T cell function. To elucidate the role of the main costimulatory molecule, CD28, in MHV pathogenesis and demyelination, we examined the kinetics of MHV-A59 infection in CD28 knockout mice. MHV-A59-infected CD28 knockout mice developed acute encephalitis and hepatitis, and the same degree of chronic demyelination as normal C57Bl/6 (B6) mice. Thus, CD28, the costimulatory T cell molecule, is not required for MHV infection and MHV-induced demyelination. Published by Elsevier B.V.
Introduction
Multiple sclerosis (MS) is the main inflammatory demyelinating disease of the central nervous system. The cause of MS is unknown, but it has been postulated that myelin damage is immune-mediated, possibly as an autoimmune process (Lovett-Racke et al., 1998) . Epidemiological studies suggested that MS might be associated with viral triggers similar to other examples of autoimmune diseases (Allen and Brankin, 1993) . Animal models of virus-induced demyelination provide useful tools for studying potential mechanisms that link demyelination with viral infections (Lavi et al., 1999) .
Mouse hepatitis virus (MHV), a single-stranded enveloped RNA murine coronavirus member of the Nidovirales order, is one of the most extensively studied laboratory models for viral-induced chronic demyelinating disease in rodents (Lavi et al., 1984b; Perlman et al., 1990; Stohlman and Weiner, 1981; Wege et al., 1982; Weiner, 1973) . The immune system plays a major role in MHV pathogenesis. Macrophages and T lymphocytes play an important role in the recovery from MHV-induced viral infection (Wijburg et al., 1996) . Antiviral antibodies or CD8 + T lymphocytes may protect infected animals from lethal encephalitis, but both CD4 + and CD8 + T lymphocytes are required for effective viral clearance. CD4 + and cytotoxic T lymphocytes (CTLs) play a pivotal role in protection against MHV-A59 infection (Heemskerk et al., 1995) . Both CD8 + cytotoxic T cells and the CD4 + helper T cells can protect mice from a lethal MHV-4 infection in the central nervous system (Yamaguchi et al., 1991) . While the pathogenesis of MHV-induced demyelination is still poorly understood, it may be due to a proinflammatory T cell-mediated pathology, as in MS (Martin and McFarland, 1996) . However, it is not certain whether the immune system causes demyelination by direct cytotoxic response against infected oligodendrocytes, or if demyelination is the result of an indirect ''bystander'' autoimmune phenomenon through molecular mimicry or antigenic spreading. It has been shown that T cells are required and can modify the course of demyelination in JHM -MHV-induced demyelination; however, the role of T cells in MHV-induced demyelination is still not clear. 
